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(54) METHOD AND DEVICE FOR FORMING LINEAR GROOVE IN CAR SKIN AIR BAG 



(57) In the invention, an oscillating horn (4C) of an 
ultrasonic processing apparatus (4) is moved along a 
planned process line and along the side of a rear face 
(3b) of a resin skin (3) which is fixedly held so that the 
front face is closely in contact with a flat face (la) of a 
surface table (1 ), whereby a resin for the skin is sequen- 



tially fused by ultrasonic vibration, and a fused resin (3d) 
is removed to sides to process a linear groove (6). 
Therefore, the linear groove (6) having a reproducible 
constant breakage resistance can be efficiently proc- 
essed on the side of the rear face (3b) of the skin (3), 
without applying any damage to a design face, and with 
reduced power consumption and simple control. 
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Description 

Technical Field 

[0001] The present invention relates to a method and 
apparatus for processing a linear groove for, in order to 
ensure the safety of passengers upon a collision of a 
vehicle, allowing an air bag portion of a skin made of a 
resin such as polyvinyl chloride (PVC), poiyolefine 
(TPO), polyurethane (TPU) which forms, for example 
an instrument panel of the vehicle to break so as to in- 
flate and deploy an air bag when a destructive force of 
a predetermined or higher level is applied to the air bag 
portion upon a collision or the like. 



Background Art 

[0002] From the viewpoint of design, a linear groove 
which is to be processed in an air bag portion of a resin 
skin for a vehicle is requested to be processed not on 
the side of the front face of the skin but on the side of 
the rear face. Since the linear groove closely relates to 
the safety of passengers, it is required that the linear 
groove should be processed so as to exert a constant 
breakage resistance which is reproducible. In order to 
satisfy the request and the requirement, in recent years 
means for processing a linear groove from the back-face 
side of a skin with leaving a predetermined thickness on 
the front-face side of the skin is generally adopted. 
[0003] As means for processing a linear groove from 
the back-face side of a skin, conventionally, known are 
means such as (a) means for processing a linear groove 
by mechanically cutting away a resin material with a 
knife-like cutter orthe like, and (b) means for processing 
a linear groove by irradiating a portion to be processed 
of the skin with a laser beam to locally burn and remove 
a resin material of the portion, as disclosed in for ex- 
?0 85966 P3neSe PatSnt Appl ' Cati0n La V in 9-Open No. 
[0004] In the case of the mechanical processing 
means (a), however, it is technically very difficult to per- 
form the cutting without exposing a linear processing • 
trace to the front-face side of the skin which is to be a 
design face, even if the cutting is performed from the 
back-face side of the skin. Therefore, the design face 
receives a large damage. In such a type of processed 
product, in terms of the quality control, it is important to 
measure the residual thickness on the front-face side of 
the skin after the processing of the linear groove and to 
record and store the data for respective processed prod- 
ucts. In the case of the mechanical processing means 
the groove width is narrow, and the groove width be- 
comes narrower because opposite faces on both sides 
of the groove come into close contact with each other 
due to an elastic force of the resin material immediately 
after the cutting. For this reason, it is difficult to accu- 
rately measure the residual thickness. This is not pref- 
erable in terms of the quality control. 
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[0005] By contrast, in the case of the laser processing 
means (b), it is possible to process a predetermined lin- 
ear groove without applying any damage to the design 
face (the front face of the skin), but a large output power 
■is required. Thus, the power consumption is high and 
the processing cost is increased. Particularly, in order 
to process a wide groove in which the residual thickness 
that is important in terms of the quality control can be 
accurately measured and easily recorded, it is neces- 
sary to use a laser beam generator having an extensive 
output power, orto cause a laserbeam generator having 
a relatively small output power to trace along a planned 
process line a plurality of times. This results in a draw- 
back that the processing cost is further increased. 
[0006] In addition, in order to process a linear groove 
having a reproducible constant breakage resistance 
while a predetermined thickness is left on the front-face 
side of the skin by the laser processing means, it is nec- 
essary to delicately control the burned and removed 
amount of the resin material, i.e., the process depth of 
the groove in accordance with the variation in thickness 
of the skin. As means forthis purpose, there is no means 
other than the control of the output power of the laser 
beam generator. The control in accordance with the var- 
iation ,n thickness of the skin requires sophisticated 
technology. 

[0007] Moreover, in the case of the laser processing 
the resin material of a skin portion corresponding to a 
linear groove to be processed is burned and removed 
Inthe process, therefore, soot of an amount correspond- 
ing to the burned resin material is generated, and then 
emitted to the surroundings. If the emitted soot enters 
the processed groove, the soot causes measured val- 
ues of the residual thickness to be dispersed. In order 
to avoid this disadvantage, it is necessary to suppress 
the generation of soot while an inert gas is used togeth- 
er, and to additionally dispose an apparatus for positive- 
ly attracting the generated soot and for removing the 
soot from the processed portion. Thus, there arises a 
problem in that the cost of installation for the whole 
.. processing apparatus is very expensive.. 

Disclosure of Invention 



[0008] The invention has been conducted in view of 
the circumstances described above. It is an object of the 
invention to provide a method and apparatus for 
processing a linear groove to an air bag portion of a skin 
for a vehicle in which a linear groove having a reproduc- 
ible constant breakage resistance with a predetermined 
residual thickness on a front-face side of the skin can 
be efficiently processed into an advantageous condition 
for measuring the residual thickness, while avoiding 
damages to a design face, and with reduced power con- 
sumption and simple control. 

[0009] The method of processing a linear groove to 
an air bag portion of a skin for a vehicle according to the 
invention is a method of processing a linear groove to 
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an air bag portion of a resin skin for a vehicle from a side 
of a rear face of the skin in a condition where a prede- 
termined thickness is left on a side of a front face thereof., 
characterized in that, in a condition where the skin is 
fixedly held so that the front face is closely in contact 
with a fiat face, a position of an oscillating horn of an 
ultrasonic processing apparatus disposed on the side of 
the rear face of the skin is. adjusted to make a clearance 
between a front end of the oscillating horn and the. flat 
face coincident with the predetermined residual thick- 
ness on the side of the front face of the skin, the ultra- 
sonic processing apparatus and the flat face for fixing 
the skin are thereafter relatively moved in a direction of 
a linear groove to be processed, and ultrasonic vibration 
is sequentially applied to the side of the rear face of the 
air bag portion of the skin, -thereby sequentially fusing 
and removing a resin for the skin of a portion to which 
the ultrasonic vibration is applied, to process the linear 
groove. 

[0010] The apparatus for processing a linear groove 
to an air bag portion of a skin for a vehicle according to 
the invention is an apparatus for processing a linear 
groove to an air bag portion of a resin skin for a vehicle 
from a side of a rear face of the skin in a condition where 
a predetermined thickness is left on a side of a front face 
thereof, characterized in that the apparatus comprises: 
a surface table which fixedly holds the skin so that the 
front face.thereof is closely in contact with a flat face; an 
ultrasonic processing apparatus which is disposed on 
the side of the rear face of the skin, and which applies 
ultrasonic vibration to a resin for the skin; a processing 
position adjusting. mechanism which adjusts a position 
of an oscillating horn of the ultrasonic processing appa- 
ratus, to make a clearance between a front end of the 
oscillating horn and the flat face of the surface table co- 
incident with the predetermined residual thickness on 
the side of the front face of the skin; and a processing 
position moving mechanism which relatively moves the 
ultrasonic processing apparatus and the surface table 
in a direction of a linear groove to be processed. 
[001 1] According to the invention with the above- 
mentioned configuration requirements, as means for 
processing a linear groove from a back-face side of the 
resin skin, ultrasonic vibration by the ultrasonic process- 
ing apparatus is utilized. The position of the front end of 
the oscillating horn is adjusted in the thickness direction 
of the skin, so that the. clearance between the horn end 
and the fiat face with which the front face of the skin is 
closely in contact coincides with the predetermined 
thickness to be left on the front-face side of the skin. In 
this condition, the ultrasonic processing apparatus and 
the fiat face for fixing the skin are relatively moved 
(traced) once in the direction of a linear groove to be 
processed, i.e., along a planned process line. Simply by 
the above, the resin for the skin in the traced portion can 
be fused and removed, so as to process a wide linear 
groove having a predetermined depth. The fused resin 
caused by the ultrasonic processing is removed to sides 



of the groove, and hardened. Thus, any foreign material 
cannot enter the groove. Therefore, a linear processing 
trace which appears in the case of the mechanical 
processing is not exposed to the front-face side, so that 

s damages to the design face can be avoided. In addition, 
the processing position corresponding to the variation 
in thickness of the skin can be easily adjusted by a sim- 
ple mechanical control. Consequently, a linear groove 
having a predetermined residual thickness on the front- 

10 face side of the skin and having a reproducible constant 
breakage resistance can be efficiently processed. More- 
over, the fused resin caused by the ultrasonic process- 
ing is removed to the sides of the groove and hardened, 
so that the fused resin will not enter the groove. Unlike 

15 the laser processing, therefore, it is entirely unneces- 
sary to provide means for suppressing the generation 
of soot due to the groove processing, and means for at- 
tracting the generated soot and removing the soot to a 
place distant from the processed portion. While the 

20 processing cost can be remarkably reduced by the re- 
duction of the installation cost for the whole of the ap- 
paratus and the reduction of the power consumption , the 
residual thickness on the front-face side of the skin after 
the groove processing can be easily and accurately 

25 measured from the back-face side. As a result, the in- 
vention attains an effect that the quality control in which 
data for respective processed products are recorded 
and stored can be appropriately and accurately per- 
formed. 

30 [0012] In the method and apparatus for processing a 
linear groove to an air bag portion of a skin for a vehicle 
as described above, a configuration may be employed 
in which cooling air is blown to a skin portion. immedi- 
ately after the linear groove is processed by ultrasonic 

35 vibration, to cool and harden the fused resin. According 
to the configuration, the processing efficiency is im- 
proved, and the resin portion which is fused by the ul- 
trasonic vibration and removed to the sides of the 
groove can be immediately hardened. Therefore, a for- 

40 eign material which causes an error in measurement of 
the residual thickness is surely prevented from entering 
the processed groove, whereby the accuracy of the 
measurement of the residual thickness can be en- 
hanced and the reliability of the quality control can be 

45 - further increased. 

[0013] In the method and apparatus for processing a 
linear groove to an air bag portion of a skin for a vehicle, 
a configuration may be employed in which a portion to 
. be processed of the skin immediately before the appli- 

50 cation of the ultrasonic vibration is previously heated. 
According to this configuration, the portion to be proc- 
essed is previously softened, and stress in the ultrasonic 
processing is dispersed, whereby damages to the de- 
sign face on the front-face side can be further surely 

55 avoided. Moreover, the processing for a wider groove 
can be surely performed. 

[0014] Alternatively, in the method and apparatus for 
processing a linear groove to an air bag portion of a skin 
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for a vehicle, a configuration may be employed in which 
a portion to be processed of the skin immediately before 
the application of the ultrasonic vibration is previously 
heated, and cooling air is blown to the skin portion im- 
mediately after the processing of the linear groove so 
as to cool and harden the fused resin. Therefore, 'the 
processing efficiency is improved, damages to the de- 
sign face are avoided, and at the same time foreign ma- 
tenals are prevented from entering the groove, so that 
the reliability of the quality control can be further im- 
proved. 

Brief Description of Drawings 

[0015] Fig. 1 is a schematic configuration diagram of 
the whole of a processing apparatus which is used in 
implementation of the method of processing a linear 
groove to an air bag portion of a skin lor a vehicle ac- 
cording to the invention, Fig. 2 is an enlarged side view 
of mam portions of Fig. 1 , and Fig. 3 is an enlarged ver- 
tical longitudinal section view of main portions and illus- 
trating a processed linear groove and its periphery. 

Best Mode for Carrying Out the Invention 
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[0016] Hereinafter, an embodiment will be described. 
Rg. 1 is a schematic configuration diagram of the whole 
of a processing apparatus, and Fig. 2 is an enlarged side 
view of main portions thereof. In Fig. 1 and Fig 2 a large 
number of small holes 1b ... are formed in a flat upper 
face 1 a of a surface table 1 . The air in a cavity 1c of the 
surface table 1. is sucked by a vacuum generator such 
as a vacuum pump, so as to reduce the pressure there- 
of, whereby an air bag portion of a resin skin 3 for a 
vehicle placed on the flat upper face 1a is attracted via 
the small holes 1b .... Therefore, the skin 3 can be fix- 
edly held to the surface table 1 so that the front face 3a 
of the skin 3 is closely in contact with the flat upper face 
1a. 

[0017] An ultrasonic processing apparatus 4 for ap- * 
plying ultrasonic vibration to a resin for a skin is disposed 
above the surface table 1 on the side of the rear face 3b 
of the skin 3 which is fixedly held to the surface table 1 
The ultrasonic processing apparatus 4 is configured by 
an ultrasonic oscillator 4A with an oscillating frequency 4a 
of 20 to 40 KHz, an ultrasonic transducer 4B and an 
oscillating horn 4C in which a cutting blade is integrally 
cut from an iron alloy and a titanium alloy. As the oscil- 
lating horn 4C of the ultrasonic processing apparatus 4 
a plurality of types having different widths and shapes so 
are prepared. The plurality of types of oscillating horns 
4C are attached to the ultrasonic transducer 4B so as 
to be replaceable in an alternative way. 
[0016] The ultrasonic transducer 4B and the oscillat- 
ing horn4C of the ultrasonic processing apparatus 4 are ss 
mounted on a processing position adjusting mechanism 
■5 which can move the position of the front end of the 
oscillating horn 4C in the thickness direction (the direc- 
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tion indicated by the arrow u-d) of the skin 3 so that a 
clearance t1 between the front end of the oscillating horn 
4C and the flat upper face 1 a of the surface table 1 co- 
incides with a predetermined thickness t (see Fig 3) 
which is to be left on the side of the front face 3a of the 
skin 3. When the thickness T of the skin 3 which is pre- 
viously known or detected in processing is input the 
processing position adjusting mechanism 5 moves and 
adjusts the position of the front end of the oscillating 
horn 4C to a position at a height that is obtained by sub- 
tracting the residual thickness t from the thickness T of 
the skin 3 with setting the table flat face 1a as a refer- 
ence face (zero). Specifically, the processing position 
adjusting mechanism 5 is a well-known mechanism in 
which an expanding and contracting apparatus such as 
a cylinder and a control section which calculates and 
outputs a required moving amount are combined with 
each other. Therefore, the description and illustration of 
the specific structure are omitted. 
[0019] The ultrasonic processing apparatus 4 and the 
processing position adjusting mechanism 5 are mount- 
ed on a processing position moving mechanism 7 which 
is dnven to be movable in a direction (in the direction 
indicated by the arrow X) of a linear groove 6 (see Fig 
3) that is to be processed on the side of the rear face 3b 
of the air bag portion of the skin 3. with respect to the 
surface table 1. As the processing position moving 
mechanism 7, a well-known conveyer, for example a 
belt conveyer, or a chain conveyer can be employed 
Thus, the description and illustration of the specific 
structure are omitted. 

[0020] On the upper side of the processing position 
moving direction X of the ultrasonic processing appara- 
tus 4, as a heating apparatus which previously heats a 
portion to be processed of the skin 3 immediately before 
the application of the ultrasonic vibration, a hot-air gen- 
erator 8 with a temperature controller 8a which blows 
hot air to the rear face 3b of the skin 3 is disposed On 
the lower side of the processing position moving direc- 
tion X of the ultrasonic processing apparatus 4, a cooling 
air ejecting apparatus 9 for blowing cooling air to the 
portion of the rear face 3b of the skin 3 immediately after 
the ultrasonic processing is disposed. In addition, direct- 
ly behind the cooling air ejecting apparatus 9, for exam- 
ple, a laser displacement sensor and CCD camera 10 
is disposed as an apparatus for measuring and record- 
ing the residual thickness t of the linear groove 6 proc- 
essed in the rear face 3b of the skin 3 from the side of 
the rear face 3b of the skin. As a heating apparatus for 
previously heating the portion to be processed of the 
skin 3, instead of the hot-air generator 8, an electric 
heater or the like may be employed. As the apparatus 
for measuring and recording the residual thickness t, in- 
stead of the laser displacement sensor and CCD cam- 
era 10, a transmission-type photoelectric sensor may be 
employed. In addition, the hot-air generator 8, the cool- 
ing air ejecting apparatus 9, and the laser displacement 
sensor and CCD camera 1 0 are configured so that they 
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are integrally moved in the processing position moving 
direction X together with the ultrasonic processing ap- 
paratus 4 via the processing position moving mecha- 
nism 7. 

[0021] Next, a method of processing a linear groove 5 
6 to an air bag portion of the skin 3 for a vehicle by using 
the processing apparatus with the above-described 
configuration will be described. 

[0022] First, a portion to be processed (the air bag 
portion) of the resin skin 3 is placed on the flat upper 10 
face 1a of the surface table 1 with directing downward 
the front face 3a of the portion. By sucking the air in the 
cavity 1 c and reducing the pressure by the vacuum gen- 
erator 2, the portion to be processed of the resin skin 3 
is attracted via the small holes 1b .... whereby the skin ^ 
3 is fixedly held to the surface table 1 so that the front 
face 3a is closely in contact with the flat upper face 1 a. 
[0023] Next, in accordance with the thickness T of the 
skin 3 to be processed, the ultrasonic transducer 4B and 
the oscillating horn AC of the ultrasonic processing ap- 20 
paratus 4 are moved via the processing position adjust- 
ing mechanism 5 in the thickness direction of the skin 3 
(the direction indicated by the arrow u-d) with setting the 
flat upper face 1 a of the surface table 1 as a reference 
face (zero) so that the clearance t1 between the front 25 
end of the oscillating horn 4C and the flat upper face 1a 
of the baseboard 1 coincides with the predetermined 
thickness! to be left on the side of the front face 3a of 
the skin 3. Thus, the processing position by the ultra- 
sonic processing apparatus 4 is initially adjusted. 30 
[0024] Thereafter, via the processing position moving 
mechanism 7, the ultrasonic processing apparatus 4 is 
integrally moved together with the hot-air generator 8, 
the cooling air ejecting apparatus 9, and the laser dis- 
placement sensor and CCD camera 1 0 in the process- 35 
ing position moving direction X. In accordance with the 
movement, the hot air generated by the hot-air genera- 
tor 8 is blown to the rear face 3b of the skin 3, so that 
the portion to be processed of the skin 3 immediately 
before the ultrasonic processing is previously heated *o 
and softened. Then, ultrasonic vibration is applied to the 
softened portion via the oscillating horn 4C, so that the 
linear groove 6 in which the predetermined thickness t 
is left is processed on the side of the front lace 3a of the 
skin 3. Accordingly, stress in the processing is dis- ^5 
persed, and damages to the design face on the side of 
the front face 3a of the skin 3 can be avoided. 
[0025] As apparently shown in Fig. 3, a resin portion 
3d which is sequentially fused with the ultrasonic 
processing by applying ultrasonic vibration is removed so 
onto the rear face 3b of the skin on both sides of the 
processed linear groove 6. The resin portion 3d is im- 
mediately hardened in this position by the cooling air 
blown from the cooling air ejecting apparatus 9. There- 
fore, the fused resin portion 3d will not enter the proc- 55 
essed linear groove 6, so that the linear groove 6 of a 
large width can be surely processed. 
[0026] immediately after the completion of the ultra- 



sonic processing, the linear groove 6 after the process- 
ing is scanned by the laser displacement sensor and 
CCD camera 1 0 from the side of the rear face 3b of the 
skin 3. At the same time, the shot image is processed, 
so that the residual thickness t is measured and record- 
ed for each processed product (skin). This is effectively 
used as the material for quality control of processed 
products. 

[0027] In the above embodiment the case where the 
processing position by the ultrasonic processing appa- 
ratus 4 is subjected to only the initial adjustment in ac- 
cordance with the thickness T of the skin 3 has been 
described. Alternatively, in the case where a skin 3 in 
which the residual thickness t in the actual ultrasonic 
processing may vary by a degree larger than an allow- 
able error with respect to a target value is to be proc- 
essed, it is preferable that the position adjusting mech- 
anism 5 is operated to perform a feedback adjustment 
so that the residual thickness t is always in an allowable 
error range. Herein, the position adjusting mechanism 
5 mechanically operates, and hence such a feedback 
adjustment can be easily realized. 

Industrial Applicability 

[0028] As described above, the invention provides the 
following technique. Position adjustment is performed 
so that a clearance between a front end of an oscillating 
horn of an ultrasonic processing apparatus disposed on 
the side of the rear face of a resin skin and a flat face 
on. which the skin is placed coincides with a preset re- 
sidual thickness on the side of the front face of the skin. 
The ultrasonic processing apparatus is then moved 
along a planned process line, and a resin for the skin is 
sequentially fused by ultrasonic vibration, and the fused 
resin is- removed to the sides. While avoiding damages 
to a design face, and with reduced power consumption 
and a simple control, therefore, a.linear groove in which 
a predetermined thickness is left, and which has a re- 
producible constant breakage resistance can be effi- 
ciently processed. 



Claims 

1 . .A method of processing a linear groove to an air bag 
portion of a resin skin for a vehicle from a side of a 
rear face of said skin in a condition where a prede- 
termined thickness is left on a side of a front face 
thereof, characterized in that, 

in a condition where said skin is fixedly held so 
that the front face is closely in contact with a flat 
face, 

after a position of an oscillating horn of an ul- 
trasonic processing apparatus disposed on the 
side of the rear face of said skin is adjusted for 
making a clearance between a front end of said 
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oscillating horn and said flat face coincident 
with the predetermined residual thickness on 
the side of the front face of said skin., 
said ultrasonic processing apparatus and said 
flat face for fixing said skin are relatively moved s 
in a direction of a linear groove to be processed, 
and ultrasonic vibration is sequentially applied 
to the side of the rearface of said air bag portion 
of said skin, thereby sequentially fusing and re- 
moving a resin for said skin of a portion to which 10 
said ultrasonic vibration is applied, to process 
said linear groove. 

2. A method of processing a linear groove to an air bag 
portion of a skin for a vehicle according to claim 1 , 75 
wherein cooling air is blown to a skin portion imme^ 
diately after said linear groove is processed by said 
ultrasonic vibration, to cool and harden said fused 
resin portion which is removed to sides of said linear 

. groove. - 20 

3. A method of processing a linear groove to an air bag 
portion of a skin for a vehicle according to claim 1 , 
wherein a portion to be processed of the rear face 
of said skin immediately before the ultrasonic vibra- 2s 
tion is applied is previously heated and softened. 

4. A method of processing a linear groove to an air bag 
portion of a skin for a vehicle according to claim 1 , 
wherein a portion to be processed of the rear face 30 
of said skin immediately before the ultrasonic vibra- 
tion is applied is previously heated and softened, 
-and cooling air is blown to a skin portion immediate^ 
ly after said linear groove is processed by the ultra- 
sonic vibration, to cool and harden said fused resin 35 
portion which is removed to sides of said linear 
groove. 

5. An apparatus for processing a linear groove to an 
air bag portion of a resin skin for a vehicle from a ' 40 
side of a rearface of said skin in a condition where - 
a predetermined thickness is left on a side of a front 
face thereof, characterized in that said apparatus 
comprises: 

45 

a surface table which fixedly holds said skin so 
that the front face thereof is closely in contact 
with a flat face; 

an ultrasonic processing apparatus which is 
disposed on the side of the rear face of said so 
skin, and which applies ultrasonic vibration to 
a resin for said skin; 

a processing position adjusting mechanism 
which adjusts a position of an oscillating horn 
of said ultrasonic processing apparatus, to 55 
make a clearance between a front end of said 
oscillating horn and said flat face of said sur- 
face table coincident with said predetermined 



residual thickness on the side of the front face 
of said skin; and 

a processing position moving mechanism 
which relatively moves said ultrasonic process- 
ing apparatus and said surface table in a direc- 
tion of a linear groove to be processed. 

An apparatus for processing a linear groove to an 
air bag portion of a skin for a vehicle according to 
claim 5, wherein a large number of small holes are 
formed in a flat upper face of said surface table on 
which said resin skin for a vehicle is to be placed, 
and a vacuum generator for sucking air in a cavity 
of said surface table to reduce a pressure is con- 
nected to the flat upper face. 

7. An apparatus for processing a linear groove to an 
air bag portion of a skin for a vehicle according to 
claim 5, wherein said ultrasonic processing appa- 
ratus is configured by an ultrasonic oscillator with 
an oscillating frequency of 20 to 40 KHz, an ultra- 
sonic transducer, and an oscillating horn in which a 
cutting blade is cut, and.said oscillating horn is ex- 
changeably attached to said ultrasonic transducer. 

8. An apparatus for processing a linear groove to an 
air bag portion of a skin for a vehicle according to 
claim 5, wherein, on an upper side in a moving di- 
rection of said ultrasonic processing apparatus, a 
heating apparatus which previously heats and sof- 
tens a portion to be processed in the rear face of 
said skin immediately before the application of ul- 
trasonic vibration is disposed. 

9. An apparatus for processing a linear groove to an 
air bag portion of a skin for a vehicle according to 
claim 5, wherein, on a lower side in a moving direc- 
tion of said ultrasonic processing apparatus, a cool- 
ing air ejecting apparatus which blows cooling air to 
a skin portion immediately after ultrasonic process- 
ing to. cool and harden a fused resin portion re- 
moved to sides of said linear.groove is disposed. 

10. An apparatus for processing a. linear groove to an 
air bag portion of a skin for a vehicle according to 
claim 5, wherein, on an upper side in a moving di- 
rection of said ultrasonic processing apparatus, a 
heating apparatus which previously heats and sof- 
tens a portion to be processed in the rear face of 
said skin immediately before the application of ul- 
trasonic vibration is disposed, and, on a lower side 
in the moving direction of said ultrasonic processing 
apparatus, a cooling air ejecting apparatus which 
blows cooling air to a skin portion immediately after 
ultrasonic processing to cool and harden a fused 
resin portion removed to sides of said linear groove 
is disposed. 
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11. An apparatus for processing a linear groove to an 
air bag portion of a skin tor a vehicle according to 
claim 5, wherein., on a lower side in a moving direc- 
tion of said ultrasonic processing apparatus, an ap- 
paratus which measures and records a residual 
thickness of a linear groove after the processing is 
disposed. 

12. An apparatus for processing a linear groove to an 
air bag portion of a skin for a vehicle according to 
claim 8, wherein, on a lower side in the moving di- 
rection of said ultrasonic processing apparatus, an 
apparatus which measures and records a residual 
thickness of a linear groove after the processing is 
disposed. 
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13. An apparatus for processing a linear groove to an 
air bag portion of a. skin for a vehicle according to 
claim 9, wherein, on a lower side in a moving direc- 
tion of said cooling air ejecting apparatus, an appa- 20 
ratus which measures and records a residua! thick- 
ness of a linear groove after the processing is dis- 
posed. 

14. An apparatus for processing a linear groove to an 25 
air bag portion of a skin for a vehicle according to 
claim 10, wherein, on a lower side in a moving di- 
rection of said cooling air ejecting apparatus, an ap- 
paratus which measures and records a residual 
thickness of a linear groove after the processing is 30 
disposed. 
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